Positive charges in a putative amphiphilic helix in the carboxyl-terminal region of the third intracellular loop of the luteinizing hormone/chorionic gonadotropin receptor are not required for hormone-stimulated cAMP production but are necessary for expression of the receptor at the plasma membrane.
The LH/CG receptor (LHR) is a member of the family of G protein-coupled receptors and activates Gs when stimulated by LH or CG. Studies from other G protein-coupled receptors have implicated the carboxyl-terminal region of the third intracellular loop as being involved in the activation of G proteins. It has been suggested that the potential ability of this region to form an amphiphilic helix, with positively charged residues aligned to one face, may be important for this biological activity. To test whether the positively charged lysine residues, and thus an amphiphilic helix, in the carboxyl terminal region of the rat LHR (rLHR) are indeed important in the activation of Gs by the rLHR, a mutant rLHR was constructed in which lysines 541, 544, and 557 were simultaneously substituted with alanines. Clonal 293 cells expressing comparable numbers of cell-surface recombinant wild type rLHR or rLHR(K541,544,547A) were generated. Cells expressing the mutant receptor-bound human CG (hCG) with the same high affinity as those expressing the wild type rLHR. Since the numbers of receptors and binding affinities between the two cell lines were comparable, any changes in basal or hCG stimulated cAMP production could readily be interpreted as an alteration in the mutant receptor's ability to activate Gs. It was found, however, that basal cAMP production, the concentration of hCG required to elicit half-maximal cAMP production, and the maximal levels of cAMP produced in response to hCG were all unchanged in cells expressing rLHR(K541,544,547A).(ABSTRACT TRUNCATED AT 250 WORDS)